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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The parallel lines with which the amount of reflection electrons, secondary electron 
yield, or secondary ion yield when irradiating corpuscular rays, such as an electron ray, differs 
from other parts, a grid, or a fixed pattern is formed in a sample front face. Corpuscular rays, 
such as an electron ray, are irradiated on the sample front face the shape of parallel lines, the 
shape of a grid, and in the shape of [ fixed ] a pattern. The deformation measuring method 
characterized by acquiring moire information from the amount of reflection electrons in the 
exposure positional information and exposure location, a secondary electron yield, or secondary 
ion yield information, and calculating the deformation of a sample. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the new deformation measuring method which acquired moire 
information by particle radiation, such as an electron ray, so that the moire method used for 
measuring deformation of a structural material can be applied to local infinitesimal deformation 
measurement of application collection CHUBU ENGINEERING CORPORATION etc. 
[Description of the Prior Art] 

If a structural material has a hole, a notch, a weld zone, inclusion, etc., it will produce stress 
concentration around those and will produce local heterogeneous deformation around those. 
Since such deformation and stress concentration make a crack generate and spread, it is 
required to get to know the degree of this deformation from on destructive prevention of a 
structural material and life prediction. 

There is a moire method as an approach of measuring such deformation conventionally. After a 
moire method's forming parallel lines, a grid, or a fixed pattern at equal intervals in a sample front 
face and making it transform a sample, it is an approach of calculating the deformation of each 
part from the moire pattern produced by laying the same parallel lines without deformation, a 
grid, or a fixed pattern on top of the sample front face. Divide roughly into this moire method and 
parallel lines, a grid, or a fixed pattern is formed in a ** sample front face. The same parallel lines 
drawn on the sample front face at a transparent resin film or glass after making a sample 
transform, How to acquire a moire pattern for the reference pattern of a grid or a fixed pattern 
in piles, How to expand optically the same sample as ** ** made to deform, to pile up the 
reference pattern drawn on the expansion screen at a transparent resin film or glass, and to 
acquire a moire pattern, The parallel lines which photoed the same sample as ** ** made to 
deform with the television camera, and deformed the scanning line of a television screen, and a 
sample front face, The sample before and behind the approach of producing a moire pattern 
between a grid or a fixed pattern, and ** deformation is photoed with a television camera, the 
pattern on the front face of a sample before and behind deformation is stored in a computer, and 
it is the operation of a computer. There is a method of acquiring moire information from both 
storage information. 

However, since the approach of ** has a limitation in the fineness and accuracy of a reference 
pattern and the approach of ** is expanded optically, deformation measurement of a minute part 
which is observed using a scanning electron microscope is impossible. Moreover, since the 
approach of ** has the fixed number of the scanning lines of a television screen, a reference 
pattern is restricted to one kind, and deformation measurement of a minute part is conversely 
[ broadly or ] impossible. And the approach of ** needs expensive equipments, such as a 
computer and an image processing system. In all the approaches of ********, it is still more 
nearly impossible to perform observation using a scanning electron microscope or a scan mold 
ion microscope and deformation measurement to coincidence. 
[Problem(s) to be Solved by the Invention] 

This invention is made in order to cancel the above-mentioned fault of the conventional moire 
method, can make fine the pattern formed in a sample, and can detect the pattern correctly, 
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therefore can measure the infinitesimal deformation of a minute part, and does not need an 
image processing system, but also aims performing observation using a scanning electron 
microscope or a scan mold ion microscope, and deformation measurement to coincidence at 
offer of a possible deformation measuring method. 
[The means for solving a technical problem] 

The parallel lines wholeheartedly same [ that this invention persons should attain said purpose / 
as a result of research ] in the conventional moire method on a sample front face, It forms so 
that the amount of reflection electrons, a secondary electron yield, or a secondary ion yield 
when corpuscular rays, such as an electron ray, irradiate a grid or a fixed pattern may differ from 
other parts. If corpuscular rays, such as an electron ray, are irradiated on the front face at 
parallel lines, a grid or a fixed pattern, parallel, or abbreviation parallel of a sample, they are the 
amount of reflection electrons of an exposure location and its location, a secondary electron 
yield, or a secondary ion yield. It found out that a moire pattern was acquired, therefore 
deformation of a sample could be measured. 

When this invention is made based on this knowledge and corpuscular rays, such as an electron 
ray, irradiate a sample front face ************, a secondary-electron yield, or a secondary ion 
yield forms different parallel lines from other parts, a grid, or a fixed pattern, and is parallel to the 
sample front face in corpuscular rays, such as an electron ray, — it irradiates a line or the shape 
of a grid, and in the shape of [ fixed ] a pattern, and it is in the deformation measuring method 
characterized by to acquire moire information from the amount of reflection electrons in the 
exposure positional information and exposure location, a secondary-electron yield, or secondary 
ion yield information, and to calculate the deformation of a sample. 
[For ** ] 

That is, the deformation measuring method of this invention is the amount [ in / like observation 
by the scanning electron microscope or the scan mold ion microscope / the exposure positional 
information and the exposure locations of a corpuscular ray, such as an electron ray, ] of 
reflection electrons, a secondary electron yield, or a secondary ion yield. Since moire information 
has been acquired, it is possible to perform deformation measurement to the sample observation 
and coincidence by the scanning electron microscope or the scan mold ion microscope, and the 
parallel lines formed in a sample, a grid, or a fixed pattern can be made into that of the fine 
potato of spacing, and the infinitesimal deformation of a minute part can be measured correctly. 
[Example] 

Forming the parallel lines with which the amount of reflection electrons, a secondary electron 
yield, or a secondary ion yield when a corpuscular ray irradiates a sample front face differs from 
other parts in this invention, a grid, or a fixed pattern ** corpuscular ray resists, such as an 
electron beam resist, are applied to a sample front face, and parallel on it — a line — How to 
remove with the resist solvent of a part to which the corpuscular ray was applied the shape of a 
grid, and in the shape of [ fixed ] a pattern and which the corpuscular ray hit, A <GAI ID=0002> 
** corpuscular ray resist is applied to a sample front face, parallel on it — the approach 
excluding the resist of a part to which the corpuscular ray was applied a line, the shape of a grid, 
and in the shape of [ fixed ] a pattern and which the corpuscular ray did not hit with a solvent, 
and ** — preferably ** or the approach and ** which remove ion polish or the resist which 
carried out chemical polishing and remains with the solvent after that for the sample part 
exposed by ** — preferably again ** or matter (for example, the case where a sample is 
stainless steel — gold — ) which is different from a sample into the sample part exposed by ** 
How to remove the resist which platinum, nickel, chromium, etc. were made to adhere with 
means, such as vacuum evaporationo, and remains with the solvent after that, ** Apply a 
photoresist to a sample front face and place the mask with which parallel lines, the grid, or the 
fixed pattern is drawn on it. The approach excluding the resist of a part to which light was 
applied from on the mask and which light hit with a solvent, ** Apply a photoresist to a sample 
front face and place the mask with which parallel lines, the grid, or the fixed pattern is drawn on 
it. the approach excluding the resist of a part to which light was applied from on the mask and 
which light did not hit with a solvent, and ** — preferably ** or the approach and ** which 
remove ion polish or the resist which carried out chemical polishing and remains with the solvent 
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after that for the sample part exposed by ** — preferably again ** Or make different matter 
from a sample adhere to the sample part exposed by ** with means, such as vacuum 
evaporationo. The coat of the matter which differs from a sample by vacuum evaporation© etc. is 
prepared in the approach of removing the resist which remains with the solvent after that, and a 
** sample front face. **, **, ** Or the method of removing a coat partially using the approach of 
**, **, and **, How to form a metal thin film in the front face in which removal of the resist by 
the solvent in ** **, **, **, or ** was performed as the resist coat which became still thinner 
remained also in the part, and the resist film was prepared after that by vacuum evaporationo 
etc. It can carry out ** If it is made to expose by the laser beam also by the approach of using 
the photoresist which is it is not necessary to use a mask In addition, it is desirable to use 
a conductive resist by the approach a resist remains in a front face like **, **, **, or **. 
Moreover, the approach of ** and ** is an approach used preferably, when a sample is non- 
conductive. With parallel lines, a grid, or a fixed pattern, a scale is formed, and using a scale, a 
setup of particle-radiation spacing becomes easy and distorted analysis becomes easy at a 
sample. 

Acquiring moire information can make [ by irradiating an electron ray on the sample front face in 
which parallel lines etc. were formed, the shape of parallel lines, the shape of a grid, and in the 
shape of / fixed / a pattern ] easily using a scanning electron microscope from the amount of 
reflection electrons in exposure positional information and an exposure location, or a secondary 
electron yield further. If a scanning electron microscope is used, since the moire pattern by 
deformation of a sample comes to appear with the image on the front face of a sample in the 
Braun tube, deformation can be calculated from the moire pattern. 

What is necessary is just to use a scan mold ion microscope, when irradiating a corpuscular ray 
on a sample front face. A sample front face and a moire pattern can be seen with the Braun tube 
like a scanning electron microscope by it 

Moreover, the information on the amount of reflection electrons of the exposure positional 
information of corpuscular rays, such as an electron ray, and an exposure location, a secondary 
electron yield, or a secondary ion yield is inputted into a computer besides displaying a moire 
pattern on the Braun tube, moire information is acquired from these information by computer, 
and the deformation in each location can be calculated. According to it, the time and effort of 
measuring a moire pattern is omitted. 

Hereafter, the concrete example of this invention is shown further. 

Using phosphor bronze as an example 1. sample, polishing the front face flat and smooth, and 
rotating this by per minute 1500 rotation, the resist which consists of polymethylmethacrylate 
was made dropped and the resist was applied to homogeneity on the surface of phosphor bronze. 
The sample which applied the resist was set to the sample base of a scanning electron 
microscope, and the electron ray of a scanning electron microscope was hit to the resist with a 
spacing of 10 micrometers in the shape of parallel lines. Then, it removed from the sample base, 
and dipped into the mixed liquor of methyl isobutyl ketone and ESOPURO pill alcohol, the resist 
of a part which the electron ray hit was removed, and the phosphor bronze front face was 
exposed. 

Next, after making an exposed part vapor-deposit platinum using an ion sputtering system, the 
remaining resist was removed with the acetone and the parallel track group with a spacing of 10 
micrometers which consists of platinum was made to form on a sample front face. 
The obtained sample was set to the sample base of a scanning electron microscope, and the 
electron ray of a scanning electron microscope was hit to the sample with a spacing of 10 
micrometers in the shape of parallel lines at the parallel track group of a sample, and parallel. In 
this case, a Moire fringe does not appear on the Braun tube of a scanning electron microscope. 
Furthermore, if apply 20kg/mm of stress of 2, this sample is made to transform in a room 
temperature, it sets to the sample base of a scanning electron microscope again and the 
electron ray of a scanning electron microscope is hit to a sample with a spacing of 10 
micrometers in the shape of parallel lines, a Moire fringe will appear on the Braun tube. For 
example, about 1 1% of strain will have produced the part from which spacing of a Moire fringe 
was set to 100 micrometers. 
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Example 2. example 1 A/D conversion of the deflecting voltage information and the information 
from the detector of reflection electron ********** which scan the electron ray of the scan 
mold electrical-and-electric-equipment microscope which can be set is carried out, it calculates 
by computer, and distortion of each location was called for. 

example 3. example 1 spacing of 10 micrometers is parallel in the corpuscular ray of Ga ion 
which paid the sample to which 20kg /of stress of 2 was applied mm into the scan mold ion 
microscope, and was accelerated by 30kV — if it hits to a sample at a line, a Moire fringe will 
appear on the Braun tube. For example, about 1 1% of strain will have produced the part from 
which spacing of a Moire fringe was set to 100 micrometers. 

Example 4. example 3 A/D conversion of the information from the detector of the deflecting 
voltage information which scans the corpuscular ray of the scan mold ion microscope which can 
be set, secondary electron, and secondary ion is carried out it calculates by computer, and 
distortion of each location was called for. 
[Effect of the Invention] 

The deformation measuring method of this invention should acquire the moire information by 
deformation of a sample using corpuscular rays, such as an electron ray controllable in the 
particle precision of about 1nm. Since it is carrying out, the parallel lines which produce moire, a 
grid, or a fixed pattern can be made [ of spacing ] very fine. Therefore, it can measure with a 
sufficient precision to the infinitesimal deformation of the minute section which was not called 
for in the conventional moire method. The observation and deformation by the scanning electron 
microscope or the scan mold ion microscope can be measured to coincidence, and the 
effectiveness which excelled [ computer ] in many that the deformation of each part of direct 
can also be calculated is done so, without needing an image processing system. 



[Translation done.] 
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